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Shell platings manufacturing M/H inference and comparison using
Artificial Neural Network and Gentic Programming
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ABSTRACT: Hull form designers have to design a ship with satisfying an economical, technical and environmental demand. When it s
concerned by a technical and environmental demand, there will be a economical demand left to criticize optimization. In this case, there were
used to be requirements which needs to meet only a best performance not concerning about input of Human resource. Life cycle's cost contains
building cost and operation cost so that now we need to check Man Hour cost in building a ship. This research shows a correlation between
hull form information, i.e. curvature, length, breadth and thickness of surface and Man Hour of the Shell plating manufacture with using
Artificial Neural Network and Gentic Programming. This study will support to classify initial work, to have a high assumption possible
through predicting a Man Hour and to provide a guide book to infer a building cost and a economical optimization hull form.
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Fig. 1 A Gaussian Network for Input
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Fig. 2 Artificial Neural Network
structure for Cold M/H inference
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Fig. 3 Antificial Neural Network
structure for Hot M/H inference
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Table 1 Input of the Cold manufacturing

No[Z 4 L B Roll yg |7 FER 207 A T
¥E ps T |pes's M/H
1 (BiLH [155 |74 |57 o 2} HollMe] 74249k 2E7 184 |22
2 [BiH2 [2m  [322 [s27 |o zt Yol Me| 7hg-Alet ZEgk 10184 |t
3 [BiH3 [19e  [98 [s27 o 2zt Holl o] 7HEAIt 28 10184 |84
4 [B2H1 |20 22 635 [0 Z+ HollMe] 7H3-AIQF TERL {12539 .
5 [B2H2 [2785 (322 635 [0 [} #HolMel 7-9AI9k ZEar  [12539 |at&
6 |B3_HI |2865 |40 769 |6 Z HollAe] 7h9-AIQt TEE (14622 |3
7 [aH J267 463 [s26 a4 Z HolMel ZFeAIgt 2R [10632 (73
8 [G3H2 |264 48 526 |4 2t FollMel 7HARF 2 Egk (10632 |8t
9 [D-H1 (266 [434 |72 M 2} Ho|Ale) 7H-AlSt 2E 16198 |8
10 |2 H1 |26 3226 |525 2 2zt FollMel 72t S8R 10457 &
Table 2 Inference data of the Cold manufacturing M/H
4% AAM/H | FEM/H 23H2(%)
1 B1_H1 10184 | 1025284 0.68
2 B1_H2 10184 | 102846 0.4
3 B1_H3 10184 | 1018443 0.00
4 B2_H1 12539 12554 012
5 B2_H2 12539 | 1254001 001
6 B3_H1 14622 | 1462384 0.01
7 QG HI 10632 | 1066623 032
8 G _H2 10632 1066.82 034
9 DI_H1 1619.8 1607.03 079
10 B2_H1 10457 | 1040.044 025
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Fig. 4 A comparison graph of the Cold
manufacture M/H between real M/H and
inference M/H
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Table 3 Input of the Hot manufacturing
No.,| &4 L B 4% (dF  |7HAIY S35 20070 A T
g pSF | pes' T M/H
1 [BiH 15 [z74 |35 o 2zt gollHel 7hAgt ZER |13 2
2 [BILH2 |24 RN2 |85 0 Zt HollMe] 714N FEU 1309 3
3 |BILH3 [1% 298 |25 0 2 HolMe] At ZE 1309 8
4 [B2H1 [0 [:22 [® [18 Z} HolMol 7hAlR ZEG (132 (o
5 [B2H2 |2785 (322 |2 |18 z} HojMe] 7F$AISH ZEt 139 &
6 |B3H1 |265% |40 242 |® ZH-Hol Mo 7R FEG RS &
7 |GH |7 [#3 [ &5 2t oMo 7peAlet T8 1423 |32
8 |G-H2 |24 48 252 45 Zt oMol 7H-ARE FE @t 1423 |3Ky
9 |DI-H1 |26 4434 |21 0 2} HolMe] 7H-AIe SEU 1431 ey
10 [E2H1 [26  [3220 |28 |3 Z+ oMol 7oAt R (13 &
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Table 4 Inference data of the Hot manufacturing M/H [ g1= }—- RUN T2 74Y I =
‘ PEEEEE
dF AAM/H | #EM/H 2 2H&(%)
1 B1_H1 1309 | 1310165 0.0
2 B1_H2 1309 1309.024 0.00 Fig. 6 A Genetic Programming System
3 B1_H3 1309 130027 0.02
4 B2_HI B2 | 132115 001
5 B2_H2 B2 | 139%1% 008 Aol S Zo], &, Fo|, HFZole} JEUARZoE
s [ s | des | wpey 5o 39 % 502 PHedT oldd 4 AulolEEe
8 G2 | u23 | unsé 005 3l FA3 a9 W7k 77k M/HE 8
9 D1_H1 1431 1430.797 0.01 o
10 E2_H1 1379 1380.454 011 6“ E?J:C}'.
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Table 7 Input of the Hot manufacturing

e L [ B D R E [&HMH] 78
1 B1_H1 195 27.4 | 15.8 | 87.75 | 97.5 1309 U
2 B1_H2 204 32.2 19 91.8 | 112.2 | 1309 il
3 B1_H3 196 29.8 | 16.4 | 90.16 | 105.84 | 1309 s
4 B2_H1 230 32.2 19 115 115 1392 &
5 B2_H2 278.5 | 322 | 21.4 | 121.6 | 156.9 | 1392 &
6 B3_H1 286.56 | 40 24.2 |143.28 | 143.28 | 1402.5 s
7 C3_H1 267 46.3 | 23.5 [113.475| 80.1 | 14223 | AHZS
8 C3_H2 264 48 23.2 | 1122 | 79.2 | 1422.3 s
9 Di_H1 266 | 43.4 26 106.4 | 106.4 | 1431 g
10 E2_H1 226 | 32.26 | 32.45 113 101.7 1379 =ta
Table 8 Inference data of the Hot
manufacturing M/H
M3 AMMH | 2 MH | 2X8(%)
1 B1_H1 1309 1279.94 2.22
2 B1_H2 1309 1299.53 0.72
3 B1_H3 1309 1314,99 0.46
4 B2_H1 1392 1377.45 1.05
5 B2_H2 1392 1408.41 1.18
6 B3_H1 1402.5 1416.13 0.97
7 C3_H1 1422.3 1392.45 2.10
8 C3_H2 1422.3 1423.96 0.12
9 D1_H1 1431 1450.51 1.36
10 | . E2_H1 1379 1379.07 0.01
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Fig. 7 A comparison graph of the
Hot manufacture M/H between real M/H
and inference M/H

33 34 z=aygv 4%

Table 59} 7014 BXo] 83 9] MES SgAl7ln 13 79
9] AFE ggoll FAAFIA @G W R EWHE
M/HEZ F28ugt3, 183 7919 HFL AF dolH=E A}
2-3l5ict. 83 Wi Y7kE M/H (Table 6) St&o] B
oage 101%¥en, AFAF BILHIEZ 2x80] 173%,
C3_H1L 6.8%t). 82l digt 71718 M/H (Table 8) <
o HF gL 073%HeH, 7S5 AF BLHIY 82
2.22%, C3_H1L 21%%ch W7kE M/H 335t 93713
M/H $730| bt 388 ¢ & ok Fig 49 55 337}
I3 977189 AAM/HS}E 38 M/HE =24 vlas)
M B F3 Utk § O oFF Ax & FEL T US
& 2o Eo

4. AZANZLH 34 T2 vl

FE

tjo

3}

flo

QFNFYH #18 T2 25 AE ¥

I Qlok Shsgoll FeldtA] o2 23] HFA La}8e] AF
2737 ¢ WzikgolA BI-HIL 0.68% C3_H1E 0.32%
A7+Ee] 79 Bl-HIE 0.09%, C3_H1E 0.06% FA2 =2
aeigel 2S¢ WrkEelA BLHIZ 1.73% C3_HIL 68%
H7hEe] A$ BILHIL 222% C3_H1 7% 210%2 e}
wor o] 82 Table 92 uvehlo] B A3A3%H
3 Z2a9 25 ¥ks M/H Bo 43b7k8 M/H
7t g& A F4%E B 5 Aok

Table 9 Inference data comparison between Artificial Neural
Network and Genetic Programming

A KRS Ay Ty
M ks Kikis ks g
BI_HI 0.68 0,09 1.73 222
C3_HI 032 0.06 6.8 2.10
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